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Abstract 



A catoptric reduction projection optical system (100), a projection exposure apparatus (EX) and a method 
using same. The catoptric reduction projection optical system is capable of forming a reduced magnification 
image of an object present on a first surface (R) onto a third surface W. The system includes a first catoptric 
optical system (10) capable of forming an intermediate image of the object onto a second surface (IM) and 
comprises a first mirror pair having a first reflective mirror (M1) and a second reflective mirror (M2). The 
system also includes a second catoptric optical system (20) capable of imaging the intermediate image onto 
the third surface, and comprises a second mirror pair having a third reflective mirror (M3) with a concave 
reflective surface and a fourth reflective mirror (M4) with a reflective surface of a predetermined shape, and 
a third mirror pair having a fifth reflective mirror (M5) with a convex reflective surface and a sixth reflective 
mirror (M6) with a concave reflective surface. Light from the first surface forms the intermediate image on 
the second surface after reflecting from the first mirror pair. Then, the light from the intermediate image is 
reflected by the second mirror pair in the order of the third reflective mirror and the fourth reflective mirror. 
The light reflected by the second mirror pair is further reflected by the third mirror pair in the order of the fifth 
reflective mirror and the sixth reflective mirror. This light is then guided to the third surface 



Data supplied from the esp@cenet database - 12 



http://12.espacenet.com/espacenet/abstract?CY=ep&LG-en&PNP=US6172825&PN=JP2000.. 



4/28/03 



(19) (J P) (12) & §fj i£f ffr $g (A) 



(51) Into. 7 

H 0 1 L 21/027 

G 0 2 B 17/08 
G 0 3 F 7/20 



#^2000-100694 
(P2000-100694A) 
(43) 4i9B 0 ^£12^ 4 % 7 B (2000. 4. 7) 



F I 

H 0 1 L 21/30 

G 0 2 B 17/08 

G 0 3 F 7/20 

H0 1L 21/30 



f-n-KC**) 

2H0 8 7 
5F0 46 



5 2 1 
5 1 5D 



*£M* »*«Oftl6 OL (£12 J*) 



(21)fflH#^ 


ftSRMO-267706 


(71) WIS A 000004112 








(22>fflHB 


WW 9 22 B (1998. 9. 22) 


3WC*=PftHfiyifl r >l'i 3 TB 2 * 3 ^ 






{nmm mm ■m 






JfO*?S=FttffiK*L©l*)3T@2#3^ ft 












F*— A(l*#) 2H087 KA21 NA02 NA05 PA06 RA03 






RA37 TA02 TA06 UA00 






5F046 AA22 BA05 C803 CB05 CB17 
CB25 



(54) is&wozm BQW«<Msaif3E**, wt&mnzitim9%mm&&tt&%mm^itKK%& 

(57) imm ^ 

IBW1 £»BIS: 6B9gJKfc LSr^i . RWttO&fc 
»llB±^*S:*2iii±te«-fsasiRlt 

friaai2iB±«o«*»3ifi±fc:te«-r*si2 

i £WL, WI2flS 3 jfi±fc ft &m 1 K^ftft 

a»6 * o . iines 2 mmm± . 2 tkcommx \ 

«£^f£U K+H«*»6<03C«llinaS(S2ai/*3S? 

l x mm 3 iB^^n & . 




■ ( 2 ) 000-1006 C J 4 ( P 2 0 0 0 - 1 OdffiS 



m%mi ] jBia5±^ft**»2as±ti««-f4S5i 
m 2 ustiem k £ *r u fries* 3 mtizmim 1 mo 
mam i k sw^te , i mmt m 2 mm 0 % 

fi!TS» 2 RJfcJK^l i . DOffittWRStlB £ 3 sat 

11 1 mgrntonMm * ft^m a mm x 0 * s $ 2 5 

wiem 1 mfrwwimnas 1 5 L^atc 
i^smmm/m^M4m^coim'mim2 s 5- 

tt£R»LTl»i2*3ffi^jMtS£ k fcftakfSS 

imm 3 3 fine* 1 s y-mmm itmrn 1 at/ 
$ 2 strain wom^i^ES $ n^BBP« 0 

ttm.T*>&z t mmti-m^n 1 ttzmmn2 

m> yfttc&xo teas 3 *ia ^ t «r k -r * a* 

113 tie»<os««/j^»»3K^m. 

tit** 5 ] fffggs 1 R»itti. Btnem 1 mirbo&t 

ixx^&zbzftmt^i nsm 1 * 2 tie 

[ is* js 6 3 f?f 231 1 %.mm . mm 3 sif*^ v - t 
y f >j ? t i 0 mwmztit, z t tmtt 

c 7 ] i«f em 1 as 2 Rtflfc^ti . ^ii -m 
*>ws#a-*pr * z t &mt-t&tt$m 1 m.imm 
7 <n\ 1 flciettoRSWB/iNSi^jt^jfi. 

ri^iis 1 mrie® 1 Rjw««7)jfi*tta«-c<7)ia*sr p 1 

k L , fflia^ 2 RltltO3g«l»«'C<0l»sp P 2 . ffi 3 R 

p 4 . mjiaag 5 mmcr»mmm:-^^p 

5 . JS6R««Ojfitt««TWia^P 6 k1" & k § . 

-0.005 < 1pH-p2 + P3+p4 + p5 + P6) < 
0.005 

<o*# i z t zimt-thmuR 1 pm&MW 



[fi^9 j mm 1 mmn£®(>mmmwp% 

< k h 4 ^OS5til(i . ^8B©ttT©j£$ft - C V ^ - 

k s-««k it&mm 1 jbmn%M8co^-i'iifr 1 «c 

[ 1 0 3 ftriaas 1 gstati , & 1 1*1 

wzmmtfii. mm2mma. .^3ii(sita'iffi 
& jai irtzfcstm z^rt-hztz t$ts k -r s 1 

mm 1 1 ] 1 mm^&mmi^mK 
m%^muzf^xm^.mWim^x ozsl 

c k ^#«k ^■2»I«*JI 1 mM-m, 1 0 

[is^ia 1 2 3 HijiE^ 1 7^sm6 mmmfcen-ytrnz 
ft ixmmizsmzii-z z t zm* t-t zmm 1 
nwtii$# 1 1 wttifr 1 mzimomm<bmm 

mm 2.® 4 %.tsm 6 mm . ^itis^Mifi^ 3 

®PJC:[6]< i 3 fc-f ii-PiiKBSitr ^* i k ^#^k 

^rhitm. 1 ^sf»*3i 1 2 wrtifr 1 JHtisttoR 

[Ilfill 4 3 mEmS. *4&VJB6R9t«tt> HifE 

as 3 RstttwiH a k m 6 mm<om& t tors iz , mim 
4 mmnm&mm-fhk 0 iz % ^iimisM^^T 

k^^Stk-T Iflpm 1 Tb^WB 1 3«n-ffi 

KBJJ^^k, 

«*isa^«eLht=jgfiit-rssiiJ*¥jRk*«i. 

mmmmmnmzwm^^^m'froz t m 

[Mil 6 3 mfete&commmM^mz . tmz 
m^xmm&mw><r>m>hm%m&&HzB®:i- 

II^II 1 ^>MIJS*« 1 4 C7)g rftfr l «Hie«tfDRSt* 

'Miwj&t-ikim^x mm'N& z mm^mmuz 

[000 13 

m^m-? . t ti am mk^^s -x h ^ k'co^v < -f x * u y 
77? <T.mzx m&thmzm\^tih®Km.wk 
vmtwi , z ix h^mftmmLV^mztmttmm 
A-mm^Mzmth . 



:(3) 000-1 0069 4 (P2000 - 1 OdfSJS 



[0002] 

h t ytemmtz. ^m^mii^-^y^m^nx 

[ 0 0 0 3 J R#*^#T«#ft#sR£«Mi 
-f * RStS^Mfc^jWH * K' #1*^9-21 1332f-&« 

[0004] 

0 . JRHiliEOi *JtA*iUx 4 -I £ fc . gM(iRMiB& 
R*HMM=$:Stfrt\ «■ Oil L^fcArtflttfWRSttt 

com'hm^mz^mx^ ivx\ m^^x-^nm 
z&<-t&zt tX'J> * . 

[000 5] La»L$r#fc. 2oc0j8^*^Sr, l*t 

-*f<0fl#*£ < Z'fttC^X&tfhltZ. zz 

X\ *«^H«s RWffi£6ifi£*fcL=5r* s £tK RWIt 
[0006] 

mz . *%.w<r>tmm i iztumnfimtztte Rst«'h& 

85 1 ffi±c9ftft£SS 2 BLk WSflH" $S8 
1 m%&3kt - iiie^ 2 3p±<^»Sr® 3 ffi±t£f!tf- 
6*2Rtt#**fc**U tJJ£»3ifi±tc*rfam S 

x. msxiRsttftfrmt. mimmtm2S.Mmx 
*)%&mi mim2m^twt. 
wffitt<7)%.%mz ftojg 3 Rim t mmmnm m * 

ft-??fS4SmtMJ: 0%m2 5 5-*fi . (3®#^R8t 
®£8oJfl 5 RStM t BfliB^RStEBS: «K>» 6 R#Mt 

*tiWia»l S5-WSrH*t^atcWia«2iif±(c«|i 

mne^4KS#^I®-C-|tr!2»2 5 7-«^R*fL. 

HutESS 6 r»«o w? Htrtam 3 s 5 -*r *R«t t t «iia 



[0007] i&#JB2Ci2tt<?>%91£fi&*R8tflS 
'HH^^t'li. HulS^2SJ±t(i, *SiI?f<WES 

mnmw%zmm^mw¥&xii. mzmi 
-mm&t&mzMi 1 &tf»2R*tfto-tJh.<e f ;h.£>JB 

tz^<nxh%, 

[0008] &tz. immi,zimwmzmmm 
^mm^mn. mmama. mizmsmmtfr 

fz . if 5 tzffittoanjjtffi 6 

ti. f&id*lRI«tti» ifi*»&<0±3fc«£1ffiS 

$ i mmnm&zxmz-ttz =t a fca£U:ktf>T* 

[ 0 0 0 9 ] 4fc. !»^6CSBttW»!?8«:fi8*RJI«a 
^J«^^T(i. fflffilBlRWfiU. iSn£»3BSfflI** 
r p-fc V h U -/ 7 1 =Sr £ J: a (cfflJt^A L^: t 

^SftTtt. f&!E8iatf£2RSft^iRti. -e^m^ 

{:ie*8<0»WKflk* R»J«3fe^Tii , mfie^ 1 

mm<v&m®.®x'cr>mmz p i t l. «fiE»2Kii«ft 

Wifi«fH«-C<Oift3(Sp2. »3Rlt«t«02»««-C-<0* 

$ P 3. n?fiaiB4Kfltatf)is«ais-c<?5ft*p 4 , f/te 
mmx'^mp6tnt^. 

-0.005 < (p1+p2 + P3+p4 + p5 + P6) < 
0.005 

[ 0 0 1 0 ] ifc. IS*«9tCial6»J3t^l»SJ ; f^ 

mzmm>Hm%^mx'iz. mmiR*mt. m 
(5. m3mmizvmzmtz&%m?(i-mtfLtuz 

hcr>X'hl« 

[00 1 1 ] ifc, l^rgl lt=S2tt<^6Wtci3fi6K# 

flia^ 1 R*f*^St>'B!/f2^2 

2 ciett^^c«4Rs««/j>tt»*^ai-c(i . Mem 

1 m®6mm±mfccv%,mzttLxmMzE.MZix 

[0012] IH^JII 3C;e«0«?BCfi(iiRW 

ii. &KSW'fflf£fS 1 < J: 0 tc-f n-PfiElf 

s?ia^2. ^4 2tZ/IS6RStii{i, &RSWf( 



( 4 } 0 0 0- 1 00694 ( P 2 0 0 0 - 1 OdRS 



f£S3M18l£fo< X o lz*ti?tV5iWiZtii> Xolz Uz 

m>wiffl&fc&i > mm 3.^4 Rvm e mm 

tz . m tm 4 sstifiwia&wfiaw h x 0 iz . i 
less ± -5 iz Ltz t> 4 . 

[ 0 0 1 3 ] a tfi£JS 1 5 CiS»<0«^tf*4S» 

bimt. mffiSLm&mt. m& 1 vmtm 1 4 
w vf 1 mzimnmnA^m%^mm$L-z 
ti. mssuiffifr&m&mz-tt it uisa»MiKa^ 

IZbfzbCDXfoh. 

[00143 ttz. W*JBl 6fciBttcO£B|iCfiRSR3e 

v ^xm%imm^m^®±&m&&zmm s sg 

«tia*«0RS«iB/hK»3llSt|R*-fflv ^T BiriSffiW^ £ Iff 
[00 15] 

^xmi &imLx3ffiti . 0 1 mmcom 1 

^lTli*5K<D6ii«BrBi£0A*aiL-C*l). Ill:* 

3 iz. *mmmm>Mm%&Jk 1 0 ow. % 1 

1 0 . US 2 Si I M±<0«*JP3iliW±t*S«f 4152 

tcm 1 CBR JKOiftftcDSS'hft* J^ja-f 6 t>tf)T* l> . * 
LT. mR^^SM 0ttmR»«Ml^:J&2R» 
«M2J:9fcSm$5--*^JK>£9. »2SW*^ 

2 0{ilHiS*WR»iB&»OJB3Sittt (DSSfil) M3 
kBfrig»«<0RJttifi*i*oai4R««M4 J: 05:6*2 

II) M5kD0iS*OS«jfi*»o*6R»« (\m») 
M6fci9*S*3 5 5-ttfca»«ir*. 
[0016U:T. »lBHR*^<03fcLlt±JBl 5 7 
-*M M 1 . M 2 > £«i&L£»C3S2Bo I M±fc#lffl 
mSrfML, * <0#IH«a^co3fri»3&ai8M 3 &t>* 
&4K8tItM4^JfTl&2 5 7-# (M3. M4 > 5rR 
SfU $<b£IS2 5?-** (M3, M4 ) £KS*W:3te 
Ji» 5 60tf&M 5 6 RJtfttM 6 OKfC® 357- 
S(M5, M6) £^LTlB3ffiW'SSfc&tfL£. 

[00173 txt<r>mmzx o . sw«c7)g*/jN§ < w 



*c9*g»« 0 £ IS It h < =2r S t v ^ f (J *#J> 

[ o o l 8 ] W±w«j£t= i 0 , * l s y-tt 
(Ml, m 2 ) OH* (50ttffik ^sSlffi^SWk 
ScHI" & j5 ) oig tBB P« 9 A s S-EB-r & - k a*"!!! 

68 P& 0 A S *Wbt h #?K<7>£ JH £ Htri&K fc s - 
£ . il^BSP £ 9 ^ffiJS £$ffi-f * £ fc i^X'% 
i. ZCDtZ. BPeOAS£03K*S*f6j^fi);Wi. IS 3 
M^ r W^L--by h>j-/^k'Sr6J:d tes^$iil> 

[ooi9)^< m±<o««cJ:ntf. mi 5 5-^ 

(Ml, M 2 ) MM (5&m<r)%8tm&*co&i!!im<?) 
PttttW£) <9rSW»P8*)AS£KML$:v>« 

*«a>jB i 3pr*^co* l i ^wn^himizmtx . 
fflnmAscr>ffifc£%,%tiithzt^mxhz>. z 

1 R8t«SM 1 aMmzXWM^h X 5 tcSSSfv-C^ 
[0020 3 ^^tfc^Tii. »1R«JK^* 

i Qim'\^m^hz.btmt t< . $ ^>t. »2 

^OSj'h^^^-SW*^* (10. 20) KTttffi 
«-RSt*^ (10. 20) «SJ1^«1< 

[ o o 2 1 3 . mm>WMffl&mzis^x£ o- 

&mziR£Zh.tzHmmm (xa^mmm) * 
JfM-r47t¥m^ci5v^Tt, cnfe^na*e«ifi (x 

til^tf&fiiffi) nttW. «Bf^*«r 5 5f&^< J FtB 

[0022 3 ;cO)tJr>t;(i. RI-tlS/]^«^^tfctt 
6*KWit (M1-M6) tcr^itf s^-yy^^Ha 

i rw«m i <7)mmwxmmz pitu»2iaj 

MM 2 OjfiWRWT^lftsp- P2,f3 RStSt ( CfltBfit ) 
M 3 «®iSt»|$p 3.^4 Rlt«M 4 ^ifiWwB 
«T<0|ft^ P 4 , % 5 mm ( fliStt ) M 5 WjgW^ 

«0ft#P 6 fc-t 



(5) 00 0- 10069 4 (P2000-1 OdtflS 



( 1 ) -0.005 < (p 1 + P 2t 
[ 0 0 2 3 3 ZZX\ ^frst: ( 1 ) VTIR&mmtl 

fc, ^ftst ( l ) niMZmLi-ib. SS3iH (Safcffi 

»flLarcL*d. ,r<D*:*>, znm3® (a&jistts 

[0024] a*. *»cfco-c(i, mimrnm 
ntesum (mi-m6) <nnoy^< thA^im 
mt. immmttTm&ztiT^&ztmtUK z 

itt=iO, (M1-M6) izxto&t&XXe) 

vmtrtjyA^WE-t&zttitv* mm. 

2SlfMM2(i. *3iHWffl|{cDaiif*i6i(tJtR*fBB** 

[00 2 5] 4^. #«U!fc:i3<iVC(i, S51R«#¥ifc 
1 0 fcjB2Rlt3fc^iR2 0 b\i, *W^(*](c^oTBrr5t 

J: 'J. #S7-Ml-M6c0iat©i«SfLSa«*KS- 

xnm < gsmizn t ximmctim * * -r * mt > o 

[0 0 26] *3t» *«WCtSV^<i, 
**«-t*2ocOR«« (Ml, M2) , m2cr>*7- 
*ft«BW4 2-30R«« ( M 3 . M4 ) ts£Vf630) 
$.7-ttZmffcf& (M5 , M6 ) « % * 

**#**ur. #Ri«t (m i~M6 ) m& (eat 

*l*«Ax±(c{4g-f & J: o (cXJi#R«tt (Ml-M 
6 ) ^^Mtt^-f *i-fii*tt A x b X 0 lz . # 
KAMI (M1-M6) tf%tt A xCffli T^ft-fftffiSg 

o . # s 9— m i ~~m 6 c?)ii®tt^.a^ • mmm% t 

[00 27] ifc, JSl, *3ftt^»5Rj|ta (Ml. 
M3. M5) li. 3^*88**8 lEfflmci&KJ: 9 
*l*ft.ES3*U »2. »4ZttfiS6Klt8 (M2,M 
4 » M6)ll #RltH##3ffl"W«!l(;:i6l< J: o £*tl 
?tlM.fe2tlX^Z>Zbtf«£UK ttlZ, *3. ^4 
atfSS6K*t« (M3. M4, M6) (i, ?g3£9l&M 



P3 + p4tp5 + P6) < 0.005 

3 *>jm ( mmu 3 <^tffi#*<oR9t8M 3 nmm 

Ittfc ) £ *6 S*fMM 6 coll.* < RWItM 6 <7) 

mimH<nmi5kw6co&m&b-£.b&&) t<ora 

t. m4KitMM4^JI* <ESt8M4<9&!NlE#*?> 

s»«m 4 ^smw t x*> -5 £ ) jwae-f $ * 3 c , -e 

ft-P*iS!B S Z b # J: 0 t^. -*-$:*> *> - 

m 3 satin m 3 b m e mmm e t a x ^ ft iz 
a\^ts4 mikM4 zmtsx ? cms zuzz b&£ 

mm (M3-M6) ^3^W^M3«rM (R» 

mm 3 <7)Ritffi* ? -?-^s:stMM 3 commnb 3£*>s.*) 

i:*6RSrttM6<?)]Hj« (RltMM6c7)RStffi* { -e^S 

4 com.^ ( c?)mffiA {j t<7)Rmm 4 <^ni 
tt^-fcb*^) bmsmms (mmws<nmm 

^i?^ . » 3 Klt^M 3 b m 6 SStMM 6 £ #M A 
x ffyfipilzm ^Xm4 gMtHM 4 b m 5 RIJ»M 5 i £ 

[0029] £?z, ^f&mz&^xte. mm'hmm 

1 0 0 ii. 6 tfc<0R9m (M1-M6) 

m^)«CX*Wa«tf036 (*nj*MK*Ji. Z<n^ ^EUV 
(Extreme Ultra Violet)* j fcBf.fc> ^. -^^WT 

<xi>. Kxmvi&tf 6 wfzii%cox-m%±ffimfr 
&vtmzimtz>zbt { x%h. S4>tc s 

[0 0 30 1 »:k s 02^#^LT. 
»f»l«3t^ 1 0 0 *tt*i^fc'ft»R3!aaft:o 

(EU V*) SrfflOT. ^f77 • T>h' - X^f-v^ 

^x^riftifc-r-s. 



10 0 3 1 3 Cltf>&0Jf3fcSSffiEXI±. ®!&mH~?X 

^xy\W t *KSt«/J>a»je^jS 1 0 0 C« IT 1 
#1*1 (CITIiYOWf!*!) fcffi*fj£*-f*C:i:£J;-3 
T. S9 : tffll^f-^/l'R^lIlK^^-yo^:«c5:^x^W 

3frc*>sE u vseii. r^^aaasfowsv 

E U V^fflj^ $3fcB{i*3j** W?- V C £ J: 0 9 

t>nx^xrm^iix^t. t-f. ®2iz#v&m 
m*&fr\s-^mmz x & y ag u-if^x* ^ 1^ 

3(i^Mc<^m£ftS3 2^WtT«ffiU ZV>m& 

§ tut ftWifia 3 2 iza \ >t jsssaKo ^ —rftfc g*t 

afi^^O. 77 x-?imizBl}&Zti. l&x ; fyi'^>v 
«JB^»»-*-5IR{=EUV3t$-ttaii-4. 
[00 33] <r^&g3 2«®ffl{Cii. JB2«3fet^ 

4 (i, *<dss i ft.^A^s 3 2 1 5 i p tea 

SfcfcSirrn*. «fR«3 4^>rt*BBfc:{i. Euvf 
e u vmt . ^rm 3 4 com 2 ausn?-flBfyfc l 

»M3 5M*li>o. Stf«&3 5{±, ^aUfc^flS 

rcn 3 4 oat 2 titj-srt-s i ? 

[0 0 34] »«Bf*3 5j5>4fcftf£ft&EUVftfi, 

* L Tf5RI® 77^7^ 3fc^ 3 6 /\f&J#> o . Kit 
S7 5-f7^3fc^3 6{i s a»C9R»ffi«r*l»LT* 
6281 ^RttSmff 3 6ak.»l ^JxiWtffff 3 6 a 

<om®vmmt Mm Ltm^mm^-rhm 2 ^ 

RltJR^RS 6 b fc"C«l£S*iTV^ . Zttt,& 1 St>' 
^2«RS'fff??S¥ 3 6a, 36b SrWfiRf 6«»<0RS* 
BtBct E U V3t* R»$* *fcrttf)^Ji*t*«»*t 

[0035] JRftffill3 5A>^aU^-h$#l3tEU 

vj«i. minmmT®3 6 aci o«ai#»is*u 
* * <nmm>t> <n e u v%im%z ixxm&wm 

g^^Cii, *2*>R»*?f¥3 6 b 
Kfcfifi «*> 2 iiT & 9 . ^ ix £ SS 2 S¥ 



) 0 0 0-1 00 694 (P200 0--1 OdfflS 

3 6 btfJtSaoRStflSli, gSHWC? -f —fr K 5 
6HL ^ffilS3 5^^^BS^^(c^or. 2# 

Kmtixn'mnftmmmfcirz. zoxoKc 
x mm^w-iiAoomzt&m^tix^i . 

[ 00 3 6 3 #35itJ8ISTti. 2#«OffimSr3Hjfflhr 
St^C JP2<DS«t* ; ?3 6bi5«tJi. 35lHJO*2 

^fcLT^tf^as^iStf^ftT^S. ZCOa*Z Y )a. 

•y h A S C 1 iz X 0 . £0>ISna5£3teHfifc:Eatf 6<D 

[00 37 3 £T. KSM^rMT^^SeicJ:') 
^j«S*ifc2»atiRi*><5><OEUV3t{i, >!<7)2<JM{i 
K<oi£ftjWfo£ffi« t ^4 X o iz&mmztit: 3 yf 
y-9-$7-3 7'Mfii5HK imyfvtS7-3 7l: 

5-3 7&tX3tJ8*fi?ft*fS9-3 8^®ett. EU 
V^R»S-e-S^»J«*«SJtfeiiTV»4. *LX. n 
>-f^S5-3 7H. 2iJcJtW* s *>5Bi-4EUV3l£«r 

*7tLT. Kttm\si~?frRzn%mzi%~mty-rh. 
M6ii'3fit . tmmii'^tMuzxmzn.x 

tmik 9 <\ftfr 0 E U VJt fc c03K«&»K«:SiaWK:ff 3 
StiBJ'I^UJtl 6 * lOOt Uf-^ iVfflVfV -fe y h U ••/ 

iiTfcO . iOKWIRJi. jgatttfflRt LTfO^xyNW 

L^m-t^'^-y^mmzmx.tz'^-yhti:^ 

i^f - ^ ^ R ^ < ^ - y$m t e u v #li . rw«|/Jn 
i o o tcAit-r & . 

[003 93 SltlS/J«3t^ 1 0 OfcL 19i*t=*3V^ 
TlfeSJ3b/w)i*5. 5 9-Ml~M4^4ft«j£*»fc«: 

7-M1 t 5 5-M2k<0lB>SiWia> tii. B2C0^D 

K9i:L"Cco«rsg«p««?As*<sa$n"r^6. 

3 ixx a o , -f-^pat±^r«3!Bn« o sj»i - 

•y (-ASC 2t:J:0WI»$<l4. 
[00401 $.y-M2t$.y-M3 tOfScDft 

RtpWxmmfSLWlMXSSM. 9 F StfBXZtlX t ^ 
S . ^*J, RJtt*/^!^^ 1 0 0 * fl|jfi-rs S5- 
Ml-M4li, SWJik:EUV3KSRSfr-B#flilR«:S 
ftfet^fe'Sr*. RWMl^^^^R^TKItSii^E 
UVBi Rjftt/h&ifcfc^aU 0 0^3I3itT, -7X 



' ( 7 ) 0 0 0- 1 00694 ( P 2 0 0 0 - 1 OdfflS 



{ffltlf 1/31=1 /4 . 1/5, 1/6 ) C0i>tX'K 

oomztm^titzmm i o oizz om 

[0 04 1] tfz. mtmi-^^^Rii^Ks:<tLY-h- 

f- ^ ;L-x r- >-'R S &t>"^x ax r- w s co^S)j(i , 
-m-m^^x^-^W^--"/ h R s c&iP>x 

E U Vftlf Loo, SW^J«3t^ 1 0 0 eft 
l/CRMffil^^RXtf^X^W*, !5U&3&«0|li>W& 

*{cio^4*»f€<oiauflt"^»s^*. .met 

[ 0 0 4 2 3 . ^mmmiZH^t . <r*29 a s . 

spmamAs. wt&vFsit. euvm+^c 

&ltf&tzMZ, Au, Ta, W*tr^AJRj5><5>fl|jfiS 

tmcowti mm z*tx&i8.ztixM>. 

[0043] 

mmmmiz^^xmw-tz> . m 1 am 1 uss^j^sst 

«/]NtSl»3t^W«»ftlic03tB«a-C* 9 . 04 tsss 2 £ 
[ 0 0 4 4 3 £ 1 aV*25lifc0iWRit«/J^3t^* 

1 oo<i. *iaiR±coa*<r)<ia/jv«t*2iBiM±ic 

3iBW±la«/J'4S«-t4*2R8t3te^*2 0 t *flti., 

lR»3lfi¥#l 0«. ^lSRffl^E^KStffiS:^ 
oMfflM Ml fcSS3iBWflBtIHIiB«^ 

Ufffi£&oE)ffi£g (m2SMIg) M2k X DtcZmi 5 
5-#fcJ:oT«JS$ft. »260tt*¥#2 0{i, 2ffl 
^S7-if <3B2 3*3S5-*t) k*^*»j£ 

Y = 

[00 501 

c <£M«Hrr<0«H>i8i¥) 



$ HX I ^ . ^ 2 $ 7 -*t<i . 35 1 US RffifcMifiitf^fe 
tflfi ^^ODOffiM ( £5 3 RJtflft ) M3tH3 ffiWH 

%.<nmm£ft^%.mk m4Kmk) M4 

[004 5 3 S*4£*t*lM4<±. Sl^m 

ttflmt¥iB#<3KWiB£ft^¥iBl*T*9. 04^)3? 

it. XlRMiA (EOTM) Ml. »2RSta (EM 
St) M2. S3R«e (Bflifitt) M3 S 8S5R*tflt (ft 
Mil) M5&y^S6K«+tt (DflSH) M6tf)RWBW\ 

[0046 3 *Jt, &5tSfMMl~M6ii. ftM^tt 

a x±.t / zfc->xiimzg : mt%z> x 0 tzwatztixa 

9, S&t. m2KW« (GOSfiE) M2fcSS3Rflt« 
IIMW1 £»R9FSrt«EB3fvti.*S. H 

1 (ctk*» 1 mamizts^xit* t^wa x±r*o-css 

1£§I& (fflffiM) M 1 i:»2RSt« <C3ffi«) M 3 t 
^la^ftR+CiiMPIS! 9 a sfftmztixts 9 . 04 
t5rf«2lQfiMfc*JV^»i. ftMiAx±£E!l$*ufc 

mimm <wmm Minmizmom ^smm 
znx^i. 

[004 7] ^fc. m<uz^-r%2mmizti^xt,i. 
mm$k (mm> Mi^mizsm^tif^nm 

(wmm) m i &M&fflnt&<o Ast ixmifcz-exi, 
zzx\ asiHR*»^tf>3tLUj» m\mm 

LT*2jSlM±t;«/Jv« (et»ia*i>i{4ffiiai«) Srff^ 

3. m4mm (^-mi&xii&ffi®) ma. msmm 

LT*3BSWA4»A»^. ^60^3 EW±Ct «^«bWg 

[00483 ±^coii 0, SSI &tf »2|©tefllfc:i${t* 
*MSfM (M1-M3, M5. M6) l&mMfflkZlT 

[0049] 
I»l 3 

Ar 4 +B^+C^+Dr 10 



( S ) 0 0 0 - 10 0 6 9 4 ( P 2 0 0 0 - 1 0 dffiS 



[ 0 0 5 1 ] . m 1 ^Wtt^8W^5UBtt¥i8 
<i. EUVftcOjfcg <f?«K) #1 3. 4nm, «j/]s 
fS*l 0 I i ; l/4fg. «llcOfia^NA*<0. 14. 
S^feftc^fi 1 2 0 m mt'ft 0 . S3fc««tt¥&3 0 m 
mtK 1 m mWlfe^Sf LT I *4 . i ; T\ ^^flf 
#£fif?CfcCJ: 1. £#k L-C26x 33nim^^ 3 

Bfffc lT^SSlrgRt&**ffWt LT^BffiWt^rH 1 ] 
^SgSfii 1 5 9 5. Ommt* 0 , *fttf>Kftf«M 1 - 
M 6 CO fi3&&CD ? , *fc*3TS&g(i 344mmtW, 
I 0 0 5 2 ] ifc . m 2»fe^Jc7)Rlt^/j«^^ 
li. EUVjfcOifcJ* #13. 4 nm. ffi/h 

/9 I A s l/4fS. «fl8^H!P»NA*«0. 1 6 S 
ft±!fc*iS<i 1 4 0 m mt * 0 . R^fBSitt^ 3 5m 

ftSrtTd.IfcC.fc 0. r£#fc Lt 2 6 x 3 3 mm<7)^ 3 

MfcLT<081ffiRfclM*«®fcL^»3i^fcOlS 
OlffiSf (±2 1 8 5 mm?*, 0 , «R0>K9tttM 1 ~~M 6 

DO = 757.117396 
WD = 576.935270 
I fi I - 0.2500 
N A = 0.14 

RDY 



-2135.61850 



322.28640 
800.74358 



TH I 
757.117396 
-239.749734 
-497.311302 
1076.234142 
423.765858 
-342.390482 
317.354495 
-676.935270 
576.935270 



[00 56] 

[S2]SllM««If- 

caiR#«Mi ] 

k =-453.902656 
A =-0.570629 xlO 0 
B= 0.267085 X10" 12 
C =-0.155813 xlO" 16 
D= 0.661889 x l0-2> 
CSS2RW«M2 3 
k =-1.150808 
A =-0.525980 X10' 10 
B= 0.112304 X10' 1& 
C= 0.676653 X 10" 2 0 



[00 53] fclTcOSi 1 ;S*4 CIS 1 RXf&2mkW 
3KfcVvc. £*BC(i*R!ltaS<7)iB#^*^l^ RDY 

it^mm^mm^, th i ji*^tffira«siiBm&£ 

*Lt\ RDYc7)?ijiC«-RfltfficO®$ftlttW15r 
iSU TH lco?iJ(c^iSMIratT^?>. i*:. HI 
S^3*t:iJ^T. DOJiSSlffiR {V + 9tV%) 
6AkfM HfRIRIfiOjfc^ffiaT^ffiSi. WDIifttS2 
»WUco^®*»4>^2ffi (iftftttffi) Wi-C^ffiK. 
£<JSS 1 ffiffi^^Kftffi'l^^^^^AS^-S. fc 

fcV^T. ififitifa$^@RDYW^aill [fijR IIJC[t] (t 

T£ifcfcsiJte£iEfcu inaiWTH i jiRifag^iwa 

■Cflf##£*r*-4 t?>fc LT^-S . 
[00 54 ] Sfc. *2at/*4tC{i, ^lAtA*Sf2SI 

[0055] 
[*U] 



SfElffiR (W«tB5) 
SB 1 S««M 1 

3f52K3tMM2 
3S2BU M <*|SI«ffl) 

af3R«aM3 

^4S9fMM4 

3S6K8t&M6 
3S2BBW (ftftftffi) 

D =-0.235135 XlOr" 
Cm3SStiSM3) 
k =-0.186505 
A =-0.217618 XlO" 8 
B= 0.303070 xlO-1 4 
C =-0.593817 XlO"' 9 
D= 0.490716 XlO" 24 
C3f5£St«M5) 
k= 1.222041 
A= 0.404395 xlO" 8 
B= 0.230630 XlO"'* 
C= 0.232474 xlO" 16 
D= -0.784925 XlO"" 



( 9 ) 0 0 0- 1 00694 ( P 2 0 0 0 - 1 0 dm 



k= 0.219648 

A =-0.385094 xio-»° 

B— 0.681096 XlO-ie 

DO =1049.189977 

WD = 751.968366 
,' 0 I = 0.2501 

N A =0.16 

Sf|-f RDY THI 

0 oo 1049. 189977 

1 -2493.96981 -0.396074 

2 oo -1018.793902 

3 2868. 12432 1749.721463 

4 oo 362.962079 

5 -1217.27799 -365.261250 

6 -1358.85881 358.216517 

7 491.22665 -701.968366 

8 814.86129 751 . 968366 

9 co 

[00 58] 

k =-299.966757 
A =-0.243328 xlO" 8 
B= 0.585557 xiO-'i 
C =-0.121983 X10-17 
D =-0.374022 xlO" 22 
C3B2R««M2.1 
k= 2.719373 
A =-0.330976 XlO"'" 
B =-0.423790 X10">? 
C= 0.430368 XlO" 22 
D =-0.642242 XlO" 27 

k= 0.654604 

A = -0.240362 XlO" 9 

B= 0.303275 X10">« 

P 1 

P2 
p3 
p4 
p5 
P6 

p1+p2+p3+p4+p5+p6 -0 . 000080 

m 3 Rt/m 5iz, mi mm 2 ^m^sm 'h&i^ 



» 1 mm\ 

-0.000936 
-0.001224 
-0.001643 
0.0 

0.006206 
-0.002498 



C =-0.862824 X10" 2 2 
D - -0.350660 X10" 27 

C005 7] 

[*3] 



mifflR (Wfcli) 

ss 1 samm 1 

gBPK9AS 
S62Rlt»M2 
3f?2ffiIM (+BHS6BS) 
*3RSMSM3 

SSE5£S«iM5 
3S6R«t»M6 

C =-0.329839 XlO' 19 
D= 0.144797 XlO" 2 ' 

k= 1.224567 
A= 0.444080 XIO" 8 
B= 0.557993 xlO-»* 
C= 0.138484 XlO" 17 
D =-0.639359 XlO" 22 

k= 0.224995 
A =-0.370854 XIO-10 
B =-0.591353 X10" IS 
C =-0.893475 XlO" 2 2 
D= 0.795162 XlO -29 

[0059] 

-0.000802 
-0.000697 
-0.001643 

0.001472 

0.004071 
-0.002454 
-0.000053 

( a ) ii^foUY= 1 2 2 mmlZtoilt* V l?*1rt\sTi 
f6KO3VJRH0. [13 (b) id%*iCY=l 2 0min(C 
fcttS^U^^SrfSlwavJRSlia, 13 (c) fcjtft 



HI 0 ) ) 0 0 - 1 0 0 6 9 4 ( P 2 0 0 0 - 1 OdffiS 



gffl. [23 (d) (lft^Y-122mm{;iiltl>ty 

^/^-[Si^nvjR^ia. i2d3 ( e ) mmnv= i 2 0 
mmizmiv-^?}vx$\co3-7imm. 123 < t > ii 

«I«cSY= 1 1 8mm(c*J{tiif^^^*l*J^3VJttH 
125 (a) {#Hl#ffiY=14 2inmfc 
iJ ft h * x )V*-Y)V1?1*\<ht\ -711X^11. mS (b) 
ft^Y' -14 0m m^tJtfi) A U ^Jj-^/^rSjO 3 VIR 
HH. [25 (c) i»tti?Y=l 3 8mmt:fc(t^^'; 

^^-f^^lon^iRiSd, [25 <d) li!ft#?5Y=l 
4 2mm£fclt£^*?;l^r«W3VJR|g|I, 125 
( e ) (iiMY=l 4 OmmCtiftS-y^^iaiW 
:j-71K^12. (25(f) li»i|Y=l 3 8mm(:fclt 
Jty^'/l'J ft <7; n v JR3&H"C* & . 

10060] 03 Aiflasa^tajJ^sra^ mis. 
yB2^fi^s:»i«^^<i, EUVftO 1 

* . $ t , ±ib^ i &rxss 2 mmmxn . 5 mm\%% 

(M1-M3. M5, M6) cORSftSS-^liAx^WL 
M 1 -M6^-CH*^l>S<J:JK2&S:1iliELTft#^tS« 
«J^^RM«*tt0315¥ £ a ft £ A T 

\.\ ZUz. *4RS*MM4**ttAxfc:|J8Ltl§llc*f 
85fr#*fl#R t Lt\ 6o<7)^ c7)S9til (Ml-M 

[ 0 0 6 1 ] iJt . ±a*<7)iB 1 at>'*2#a«[fwc(i. « 

fflifcftfcLTEUV^CDl 3. 4nm|ffl^tl^A\ 
f*Jx.Jf 5 nmttT^aXiS^, 1 0 0 nm 

ArFXify7l/-f («*193nm) , F 

t . (2 1 (i^-rm 1 H«(W&tXEl4 t^-t 

&2mm-m. ^3 7b^.w>emm (M3-M6 > 

ti. Sf5 3£Otf$gM3?)]f,£ (KW»M3<9E»ffij& 1 *tf> 
Ktf«M3^2£|£«fc2&b.&.(5) tm6R*f«M6^H 

( mnm e <nmmtf* <nmmw e n&m® 1 £ 
*> h&) t <m\.z , % 4 mm m 4 <^tm < mm m 4 

«£WiBA**^RI^M4<a^«fcX;b6j£) £355 



SIMM 3 fc*6KS*«M 6 k*«jeWA xtf^fflfcifctvC 
SS 4 M 4 fc m 5 R|t«M 5 i: £ $tf £ 3 J^KS £ 

[0063] LfrLKtfb. x%.mzm&mm<\^ 
m±. hi mm 4 iz^t^m 1 mum^-r t, eoizm 

c;tjft sse 3 iststHM 3^ib*& , m 5 kw^m 5 

3 7!;M®6KS*l!t (M3~M6) it, ^5R««M5<^) 
1M < RltfilM 5 «RS-tffi*^^K^M 3 coS^Mi: 

4RS«SM4«01I^ (RSt«M4<7)Eltffi**-e<?)RSt« 

M4tos^f*fc>e^i»^) fcSB3Rw»M3 (Kmm 

m 5mum 5 t?p6 rw«m 6 1 *^**a x<o*i*ifc: 
&^xt&4 mmu4 tm3mmM 5 1 zms x 0 tz 
msztiz. z\<r)Xo%mauzi'>xt>. ^lffiRt® 

[0064 ] 

[*bh<^*] tuiwfctjo. ^mzitia. 

JHi ; fc J: <0 . BLmmi 6 iB^JS t IXctft, t . S 
[0065 1 *^:. *«W(=J:* 3e^*S:R^iEtl« 

( ]s+?)vxxt'?x9 ) cvj*9~>{&z>mii£m±.iz 
iffiH8ii&<7>WBL<r)i* t x-*m-mtt& Z t tfX'£ ttz 
A. J; OlvM^ ^ 
WSkt&zttfx-Zh. 

[an ^ 1 mmwMnm'i ^mur ikcomsm^t 
nmx-hh. 

aimm^-rmx'hh . 

[03 ] Hi SUHWtf) ^ viRHEF-e A 5 . 
[[514 ] 35 2Hfit««WKI«8/|>a»^*<7)«IBrifi^3e 
KBIT* 6. 

[ 12 5 ] £ 2 mm.m<n a V11XJII2T* * . 



(ft 1 )) 0 0 - 1 0 0 6 9 4 ( F 2 0 0 0 - 1 OdfflS 



1 00 




w 


: ®3lfQ 


1 0 




AS 




2 0 




FS 


■■mmm 


R 


mm 


Ax 




1 M 




M 1- 


M 6 : RStSI ( 5 7 



[HI ] 



•fOO 




W 20 



[1212] 
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rj) (£) id) (d) 




